The aim of this study was to evaluate the effect of introducing a European Society of Cardiology guideline-based Integrated Care Plan (ICP) for Syncope on hospital admissions and referral patterns to an outpatient Syncope Management Unit, of patients presenting to an Emergency Department (ED) with a syncopal episode and to determine the underlying causes of syncope.
Introduction
Syncope accounts for 1 -3% of Emergency department (ED) visits. 1 -10 Studies to date have shown significant inter-hospital differences in the approach to diagnosis and management of patients presenting with syncopal episodes. One of the key issues in managing syncope in the ED setting is deciding whether or not to admit patients for further evaluation. This has implications from a diagnostic yield, with potential inappropriate utilization of acute hospital resources. Ensuring that patients who are not admitted also receive appropriate outpatient investigations and interventions is also problematic.
There are a number of published pathways, policy statements, and consensus statements on the management of syncope. 11 -14 The European Society of Cardiology (ESC) syncope taskforce published guidelines on the management of patients with syncope. These guidelines provide advice on indications for hospitalization, further investigation, and treatment. 15, 16 Further validation of their effectiveness in a clinical setting is required.
Study aims
Our aims were to determine the effect of the introduction of an ESC guideline-based Integrated Care Plan (ICP) for syncope on rates of hospitalization, and referral to an outpatient Syncope Management Unit, of patients presenting to the ED with a syncopal episode. The appropriateness of admission (as recommended by the ICP), referral rates to the outpatient Syncope Management Unit, and ultimate diagnoses were determined. Our hypothesis was that introducing the ICP would increase outpatient referral to the Syncope Management Unit, while ensuring capture of cardiac syncope cases requiring urgent admission.
Methods

Study design
This was a single-centre observational case series. Ethics submission was not sought for, as this was an evaluation of a clinical service that did not otherwise have a research component.
Setting
The study was based in the ED of a Dublin teaching hospital with a catchment population of 300 000 and 45 000 new attendances per year. 2005, in collaboration with the departments of cardiology, neurology, emergency medicine, and gerontology (Appendix). Emergency Department staff were instructed in the use of the ICP on several occasions prior to its introduction. A presentation summarizing and explaining the ESC guidelines and the ICP was delivered on a 4-weekly basis to ensure all ED staff were equally familiar with the ICP. The ICP was available in the ED at all times, and staff were encouraged to use it to guide them through the management of patients presenting with potential syncope, and they were not bound to total adherence.
Selection of participants
Consecutive patients over the age of 16 years presenting to the ED from 10 November 2005 to 13 April 2006 were included and their ED charts were reviewed.
Data collection
All ED attendance records were reviewed within 48 h by the principal researcher, a clinician with syncope experience. These handwritten records are scanned on to a computer and include the medical history, examination details, electrocardiogram (ECG), and basic blood results. To ensure that all potential syncope cases were included, the records were subcategorized into 'probable syncope', 'possible syncope', and 'syncope unlikely' on the basis of predetermined keywords. If a primary keyword (collapse, blackout, faint, syncope, vasovagal, drop attack, found on floor, found collapsed, slip, trip, stumble, fall in patients 65 years) was present, these patients were considered probable syncope cases and were contacted by telephone to determine whether syncope took place. Those with secondary keywords present (dizziness, weakness, laceration, fall in patients ,65 years, injury, seizure, loss of consciousness, unresponsive, transient ischaemic attack) were considered as potential syncope cases and categorized as either 'possible syncope' or 'syncope unlikely' by the researcher based on the evidence available on the ED card and 12-lead ECG. Those categorized as 'possible syncope' were also contacted by telephone. If none of the above-listed keywords were present, syncope was felt to be unlikely and no further action was taken. The reliability of this method was tested by having the attendance records for a single day (n ¼ 128) marked blindly by two other senior clinicians experienced in syncope [and agreement with the primary researcher was very good (k ¼ 0.87 and 0.82, respectively)].
Patients admitted with possible syncope were also contacted by telephone following discharge. Inpatients over 30 days were excluded, as uncomplicated syncope was deemed unlikely.
Telephone contact was attempted on 3 separate days, and if contact was not established, a letter was sent requesting the patient to make contact with the department. A standard set of questions was administered to determine whether loss of consciousness occurred and whether syncope was the likely cause.
Following review of all available clinical information of both admitted and discharged potential syncope cases, the researcher formed an opinion on whether hospital admission or referral to the Syncope Management Unit for outpatient assessment was indicated as per the ICP. Patient factors requiring immediate admission, referral to the Syncope Management Unit, or reassurance and discharge were defined in terms of need for diagnosis, inpatient therapy, or significant co-morbidity (Figure 1) .
High-risk features, i.e. features suggestive of a cardiac aetiology, were defined as: syncope preceded by palpitations, occurring during exercise, while supine and syncope in those with a family history of sudden death. Electrocardiogram features suggestive of a cardiac aetiology included: intraventricular conduction delays such as bifascicular block, pre-excited QRS complexes, long QT interval, right bundle branch block with ST elevation in V1 and V2, and Mobitz 1 seconddegree heart block. 15 Secondary trauma was defined as trauma resulting in an injury that required urgent treatment.
Following telephone contact, all patients with probable syncope were offered assessment in the Syncope Management Unit if not previously referred directly by the ED staff or medical physicians.
Results
Eighteen thousand eight hundred and ninety eight ED attendance cards were reviewed, of which 10 700 (56.6%) related to males and mean (SD) age was 45 (20.7) years. Three thousand four hundred and twelve (18.1%) of these patients registered at the ED but did not wait to be assessed by a doctor and were not included in the study. Eighty-three (0.4%) patients were inpatients for longer than 30 days and were not included. Thirty-nine (0.2%) had died and were not subsequently included in the analysis.
One thousand one hundred and fifty one (6.1%) had a potential syncopal episode, of whom 1111 (96.5%) were contactable and 625 (3.3%) had definite loss of consciousness as primary presenting problem, 214 (1.1%) of which in the researcher's opinion were due to true syncope ( Table 1) . Further analysis is based on these 214 cases. Eighty-six (40.2%) were male and mean (SD) age was 57.8 (22.7) years, ranging from 16 to 91 years.
Admission data
Forty-six of the 214 (21.5%) patients with syncope had an indication for admission as per ESC guidelines, and all (100%) of these were admitted. The indications for admission were for therapeutic reasons in 31 (61.7%) patients: 22 for the management of cardiac syncope, 8 for the treatment of secondary trauma, and 1 for the management of severe orthostatic hypotension; associated significant co-morbidities in 9 (19.6%) cases; and for diagnostic purposes in the remaining 6 (13%) cases, 4 of which were possible cardiac syncope cases and 2 had recurrent frequent syncope.
One hundred and sixty-eight (78.5%) patients with syncope did not, according to the ICP, require admission and could have been safely discharged. One hundred and four (61.9%) of these were discharged and 64 (38.1%) were admitted ( Figure 2) . The monthly admission rates of patients without an indication for hospitalization did not vary appreciably across the 5-month study period.
Referral to Syncope Management Unit
Of the 214 syncope cases, 26 (12.1%) were cardiac cases requiring admission for management and all of them were appropriately admitted. Eighty-eight (41.1%) were first syncopal episodes with no high-risk features and did not require further assessment, of these 11 (5.1%) were referred to the Syncope Management Unit.
The remaining 100 (46.7%) cases required outpatient assessment in the Syncope Management Unit according to the ESC guidelines. Fifty of these were admitted, of whom 15 were referred by the admitting physician to the Syncope Management Unit following discharge. The ED physicians referred 24 of the 50 patients discharged from the ED to the Syncope Management Unit. Therefore, the overall sensitivity of the referral pathway for appropriate outpatient referral to the Syncope Management Unit was 39% (95% confidence interval 32 -46).
There was a large increase in the overall number of ED referrals to the Syncope Management Unit after the introduction of the ICP. There were 15 referrals in the 9-month period (January to September 2005) prior to commencing this study and 90 in the same period the following year (500% increase). Of the 72 ED referrals to the Syncope Management Unit during the 22-week study period, 33 were deemed unnecessary [11 were un-complicated first syncope, 4 were transient loss of consciousness due to nonsyncopal mechanisms (mainly alcohol intoxication), 13 were falls without loss of consciousness, and 5 were non-specific weakness].
Aetiology of syncope
In the researcher's opinion, 88 (41.1%) of the 214 patients who presented with syncope had a first syncopal episode and no high-risk features associated with their clinical presentation and were therefore reassured and not offered a formal assessment (Figure 3) .
The remaining 126 (58.9%) had either recurrent syncope (more than one episode, not on the same day as presentation) or first syncope with high-risk features and required further investigation.
Twenty-six (12.3%) of these patients were diagnosed with a cardiac aetiology, and the rest [n ¼ 100 (46.7%)] were offered assessment at the Syncope Management Unit, of whom 76 accepted. Sixty (28%) were subsequently diagnosed with neurally mediated syncope, the underlying cause remained unclear in 13 (6.1%) cases and 3 (1.4%) had miscellaneous causes. Twenty-four (11.2%) patients deemed to require further assessment declined the invitation to attend.
Limitations
This was a single-centre study and therefore we cannot conclude that our findings would be similar to other hospitals. Cases were evaluated by a single investigator so bias cannot be excluded. We did not evaluate clinical practice in terms of admission and discharge practice before introduction of the guidelines and therefore cannot be certain that their introduction has altered these parameters. However, the increase in outpatient referral rates is suggestive of a significant change in practice.
Discussion
Our study adds further information on the applicability of the ESC guidelines for syncope in the ED. We have shown that introducing a care pathway based on these guidelines was associated with a significant increase in referral rate to an outpatient Syncope Management Unit. No patients requiring admission were inappropriately discharged, and there was only a small increase in unnecessary referrals to the Syncope Management Unit.
Our admission rate of 51.4% is similar to that of other published studies. 1 -10,17 In our study, 21.5% of the patients had indications for admission, which is significantly less than two recent Italian studies in which 38 -39% of the syncope patients were considered to require admission. 1, 2 This difference may reflect differences in the methodology of the study design. In our study, we reviewed all potential syncope cases presenting to the ED, whereas previous studies only assessed cases brought to their attention by the ED staff.
One hundred and sixty-eight patients could have been safely discharged, but 64 (38.1%) were admitted without an obvious indication. This rate is higher than that reported previously by Bartoletti et al. (25.4%) . 2 This suggests that when a new pathway and guidelines is introduced to a busy department, physicians prefer to err on the side of caution. This may change as confidence in the guidelines is established. Although interventions to reduce the rates of unnecessary hospital admissions have obvious advantages, the possibility of increasing the rate of inappropriate discharges (i.e. missing cases that require admission) must also be considered. Our observation of no inappropriate discharges is reassuring. A recent study of 11 Italian hospitals using a computer-aided care plan for syncope, in which deviations from protocol were discouraged by the software, showed impressive results, 1 Our study adds extra information to that already available, in that we also have information on the follow-up arrangements for patients with syncope who were discharged from the ED. Referrals to the outpatient Syncope Management Unit from the ED increased significantly, although only about a third of eligible patients were referred and a small proportion of referrals did not adhere to the care pathway (mainly first syncope with no worrying features and older individuals with falls without syncope). The additional workload associated with unnecessary referrals was however negligible and corresponded to approximately one extra case per week.
Our ultimate diagnoses were similar to that of other series. Previous studies have reported diagnostic rates for cardiac syncope ranging Figure 3 Aetiology of syncope. from 6 to 33% 1, 4, 6, 19 and for neurally mediated syncope ranging from 11 to 66%. 1, 4, 6, 19 Our findings of 12.3 and 28% are within these ranges.
In conclusion, this study shows that a care pathway based on ESC guidelines can be introduced safely into an ED setting. There were clear advantages identified with a large increase in appropriate outpatient referral to the Syncope Management Unit. All cardiac patients were identified and admitted appropriately. Further research into initiatives to reduce inappropriate admission of patients with syncope would be important.
